This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



19 




BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

i BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-066607 
(43)Date of publication of application : 19.03.1993 



(51)Int.CI. 




G03G 9/08 


• 


(21 Application number : 


03-257197 


(71)Applicant 


: CANON INC 


(22)Date of filing : 


10.09.1991 


(72)Inventor : 


FUJITA RYOICHI 








OKADO KENJI 











(54) TONER 
(57)Abstract: 

PURPOSE: To obtain a stable picture image density and picture having a high quality for long 
period by allowing to contain specified titanium fine particulates. 

CONSTITUTION: In a color toner consisting at least resin particles with colorant and addition 
agent, a degree of conversion to hydrophobicity is to be 20-80 %, particle diameter is to be 
0.01 -0.2 fl m and is to contain titanium fine particulate treated at the surface in hydrolysing 
an oxidized fat. Also when a titanium particulate are electrostatically charged by friction with 
iron powder, it is preferable to be charged in reversed polarity to the toner. As the titanium 
particulates are thus treated at the surface in dispersing in an aqueous system so as to 
mechanically make primary particulate diameter, it hardly generate combining between 
particulates than in gaseous phase and repulsive function in charging by the treatment act 
on, and the titanium fine particulates are treated at the surface at the state of the primary 
particulates and flowability granting ability can be enough obtained. 
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(54) TONER 
(57)Abstract: 

PURPOSE: To obtain a stable picture image density and picture having a high quality for long period by allowing to 
contain specified titanium fine particulates. 

CONSTITUTION: In a color toner consisting at least resin particles with colorant and addition agent, a degree of 
conversion to hydrophobicity is to be 20-80 %, particle diameter is to be 0.01-0.2jim and is to contain titanium fine 
particulate treated at the surface in hydrolysing an oxidized fat Also when a titanium particulate are 
electrostatically charged by friction with iron powder, it is preferable to be charged in reversed polarity to the 
toner. As the titanium particulates are thus treated at the surface in dispersing in an aqueous system so as to 
mechanically make primary particulate diameter, it hardly generate combining between particulates than in gaseous 
phase and repulsive function in charging by the treatment act on, and the titanium fine particulates are treated at 
the surface at the state of the primary particulates and flowability granting ability can be enough obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner characterized by containing the titanium particle by which whenever [ hydrophobing ] was 20 - 
80%, particle size was 0.01-0.2 micrometers, and surface preparation was carried out while hydrolyzing the fatty-acid 
compound in the drainage system. 

[Claim 2] It is the toner according to claim 1 characterized by charging a toner in reversed polarity when carrying out 
frictional electrification of the titanium particle to iron powder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color developer for dry type electrophotography for developing the 

electrostatic-charge image in electrophotography, electrostatic recording, electrostatic printing, etc. 

[0002] 

[Description of the Prior Art] It is common knowledge conventionally to form and develop an image on the front face of 
a photoconduction ingredient with an electrostatic means. 

[0003] namely, **** which generally uses the photoconductivity matter, forms an electric latent image on a photo 
conductor with various means, and is called a toner subsequently to this latent-image top although the approach of a 
large number, such as a U.S. Pat. No. 2,297,691 description, JP,42-23910,B, and JP,43-24748,B, is learned - the toner 
image equivalent to an electrostatic latent image is formed by making the electroscopic ingredient ground minutely 
adhere. 

[0004] Subsequently, after imprinting a toner to the image support surface like paper if needed, it is established with 
heating, application of pressure, or a solvent steam, and a duplication is obtained. Moreover, when it has the process 
which imprints a toner image, the process for usually removing a residual toner is established. 
[0005] The powder cloud method the development approach which visualizes an electric latent image using a toner is 
indicated by for example, the U.S. Pat. No. 2,221,776 description, the cascade developing-negatives method indicated 
by the 2,618,552 description, the magnetic brush method indicated by the 2,874,063 description, the approach using the 
conductive magnetism toner indicated by the 3,909,258 description, etc. are learned. 

[0006] Generally as a toner applied to these developing-negatives methods, what carried out pulverization of the 
coloring agent after mixed distribution is used for thermoplastics. As thermoplastics, although polystyrene system resin 
is the most common, polyester system resin, epoxy system resin, acrylic resin, urethane system resin, etc. are used. As a 
coloring agent, carbon black is used most widely, and when it is a magnetic toner, many magnetic black powder of an 
iron-oxide system is used. Furthermore, in the case of the method using a binary system developer, it is usually mixed 
with carrier particles, such as a glass bead and iron powder, and these toners are used. 

[0007] Heat, a pressure, etc. are eternally fixed to the toner image formed on the last copy image formation members, 
such as paper, using the developing-negatives method shown above on a base material. Conventionally, many things 
which depend this fixation process on heat are adopted. 

[0008] Moreover, when it has the process which imprints a toner image, the process for removing the toner of the 
remainder on a photo conductor is usually established. 

[0009] In recent years, in a copying machine etc., the expansion to the full color copy from a mono-color copy is 
progressing quickly, and examination and utilization of 2 color color copying machine or a full colour copying machine 
are also made greatly. The "Society of Electrophotography of Japan" Vol 22, No.l (1983) and "Society of 
Electrophotography of Japan" Vol There is also a report of color repeatability and a tone reproduction like 25, No.l, and 
P52(1986). 

[0010] However, the full color electrophotography image by which current utilization is carried out for people who 

looked at the color picture which is not promptly contrasted with thing like television, a photograph, and a color print, 

and was processed more beautifully than thing, and got used must necessarily have been satisfied. 

[001 1] The color picture formation by the full color xerography reproduces all colors using the yellow which is 

generally the three primary colors, a Magenta, and the color toner of three colors of cyanogen. 

[0012] The approach makes an electrostatic latent image form on a photoconduction layer through the color-separation 

light transmission filter which has the relation of the color and the complementary color of a toner in the light from a 
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manuscript first, and, subsequently makes a toner hold to a base material through development and an imprint process. 
After piling up a toner on the same base material, doubling a multiple-times deed and registration for this process one by 
one, the last frill color image is obtained by one fixation. 

[0013] Thus, in the case of the development method of binary system which is used in many cases when obtaining a 
clear fiill color image, a developer needs for the frictional electrification nature of the toner which becomes settled 
mainly with relation with a carrier to be good, in order to make it a toner charged in the necessary amount of 
electrifications, and an electrification polarity, to develop an electrostatic image using electrostatic attraction and to 
obtain [ therefore ] a good visible image by friction with a carrier. 

[0014] Many researches are made that amelioration of the binder used as a parent etc. should attain the frictional 
electrification nature which was excellent in all in all the ingredients that constitute a developer to the problems above 
today to the examination pan of a charge control agent and a fluid grant agent added to retrieval of a carrier core agent 
and a carrier coat agent, optimization of the amount of coats, or a toner. 

[0015] For example, as a technique which adds the electrification adjuvant like an electrification nature particle to a 
toner, the technique of obtaining the frictional electrification nature which added the fluorine content compound for a 
toner and the resin impalpable powder of reversed polarity to JP,61- 160760, A again at the developer, respectively, and 
was stabilized is proposed by JP,52-32256,B and JP,56-64352,A, and development of many electrification adjuvants is 
performed to them even today. 

[0016] Many things are devised as the technique of furthermore adding the electrification adjuvant like the above. For 
example, the technique made to adhere to a toner particle front face according to electrostatic force or Van der Waals 
force of a toner particle and an electrification adjuvant etc. is common, and churning, a mixer, etc. are used. However, it 
is not easy to make homogeneity distribute an additive on a toner particle front face in this technique, and it is difficult 
to avoid existence of the additive with which the additive comrade would become with the aggregate by un-adhering at 
the toner particle, and would be in the so-called free state. This inclination becomes so remarkable that particle size is so 
fine that the specific resistance of an electrification adjuvant is large, and effect comes out for the engine performance as 
a developer. For example, the amount of frictional electrifications of a toner became unstable, and image concentration 
was not fixed, and when it became an image with much fogging or the continuation copy etc. was performed, the 
content of an electrification adjuvant changed and it had the fault of being unable to hold image quality at the time of 
the first stage. 

[0017] As other addition technique, there is the technique of adding an electrification adjuvant beforehand with binding 
resin and a coloring agent at the time of manufacture of a toner. However, control of the addition of an electrification 
adjuvant, the variance to a front face, etc. is not easy for the electrification adjuvant or electrification control agent 
which it is the things near the toner particle front face that equalization of an electrification control agent is not easy and 
to contribute to electrification nature substantially, and exist in the interior of a particle in order not to contribute to 
electrification nature. Moreover, the actual condition is that what satisfies quality enough is not obtained only by using 
an electrification adjuvant ™ also in the toner obtained by such technique, the amount of frictional electrifications of a 
toner is unstable, and what satisfies a developer property like the above-mentioned cannot be obtained easily. 
[0018] We are in the inclination for the surface area per unit weight to increase if particle size becomes fine, although 
the attempt in which the demand of the high definition of recent years and a copying machine and high-definition-izing 
is furthermore increasing in the commercial scene, particle size of a toner will be made fine in the technical field 
concerned, and high-definition colorization will be attained is made, and for band quantity of electricity of a toner to 
become large, and are just going to be anxious about image ****** and durable degradation. In addition, since band 
quantity of electricity of a toner is large, the adhesion force of toners is strong, a fluidity falls, and a problem arises in 
the TORIBO grant to the stability and the makeup toner of toner makeup. 

[0019] Moreover, since neither the magnetic substance nor conductive matter, such as carbon black, are included 
[ unlike a black toner ] in the case of a color toner, it is in the inclination for there to be no part which leaks 
electrification and for band quantity of electricity to become large generally. This inclination is remarkable by the time 
of using a polyester system binder especially with the high electrification engine performance. 
[0020] Moreover, especially in the color toner, a property as shown below is desired strongly. 

(1) The fixed toner needs to be in the condition almost near perfect melting to the extent that the form of a toner particle 
cannot be distinguished so that it may reflect irregularly to light and color reproduction may not be barred. 

(2) It must be the coloring toner which has the transparency which does not bar the toner layer of a different color tone 
under the toner layer. 

(3) Each toner to constitute must have the hue and the part light reflex property of maintaining balance, and sufficient 
saturation. 
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[0021] Although the examination about much binding resin is made from such a viewpoint, the toner with which it is 
still satisfied of all the above-mentioned properties is not developed, although many resin of a polyester system is used 
as binding resin for colors in the technical field concerned today, generally the toner which consists of polyester system 
resin tends to be influenced of temperature and humidity, problems, such as the excess[ under damp ] amount of 
electrifications and lack of the amount of electrifications under highly humid, arise, and development of the color toner 
which has the amount of electrifications stabilized also in the extensive environment is made into pressing need. 
[0022] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the color toner for electrostatic-charge 
development which solved the trouble like **♦*. 

[0023] That is, it is in the object of this research offering the color toner for electrostatic-charge development which has 
the frictional electrification nature which could not be easily influenced by environments, such as temperature and 
humidity, and was always stabilized. 

[0024] The further object of this research is to offer the color toner for electrostatic-charge development which has a 

clear image property without fogging, and was excellent in durable stability. 

[0025] 

[Means for Solving the Problem and its Function] The place by which it is characterized [ of this invention ] is in the 
color toner which consists of a coloring agent content resin particle and an external additive at least to use the titanium 
particle which performed specific surface preparation. 

[0026] this invention persons found out the very effective thing also in the point of fluid grant etc. while urging 
stabilization of electrification by making the titanium particle which performed surface preparation contain in a toner, 
hydrolyzing a fatty-acid compound in a drainage system as a result of examining wholeheartedly the electrification 
stability of the color toner for electrostatic-charge development. 

[0027] These cannot be attained only by the hydrophobic silica as a flow improver generally known. 
[0028] generally the toner which consists of polyester system resin used for binding resin as the reason tends to be 
influenced of temperature and humidity, and it originates in a titanium particle being almost neutral electrification 
nature to a silica particle being what shows negative electrification nature strong in itself on backgrounds, such as the 
excess[ under damp ] amount of electrifications, and lack of the amount of electrifications under highly humid. 
[0029] Although adding hydrophobic titanium by JP,60-136755,A etc. conventionally was proposed, originally the 
titanium particle had small surface activity compared with the silica etc., and hydrophobing was not necessarily 
performed fully. Moreover, although surely whenever [ hydrophobing ] went up when a processing agent etc. was used 
so much or the processing agent of high viscosity etc. was used, coalescence of particles etc. arose, the evil of fluid 
grant ability falling was produced, and stabilization of electrification and coexistence of fluid grant were not necessarily 
attained. Therefore, concomitant use with a silica is proposed in the above-mentioned example. 
[0030] However, it turned out are hard to produce coalescence of particles and the electrification repulsion between the 
particles by processing works, surface treatment of the titanium particle is carried out in the state of the first [ about ] 
particle, and fluid grant ability is fully obtained rather than having processed this invention in a gaseous phase, in order 
[ which serves as primary particle size mechanically in a titanium particle in a drainage system ] to carry out surface 
treatment, carrying out appearance distribution. 

[0031] Whenever [ 0.01-0.1 micrometer and hydrophobing ] is [ the particle size ] preferably [ 0.01-0.2-micrometer 30 - 
70% of] good [ a titanium particle / from the point of fluid grant ] in this invention, since it is such 20 to 80% preferably 
from the neglect stability under highly humid, and the point of the charge-up prevention under damp. 
[0032] If particle size is larger than 0.2 micrometers, toner electrification by the fluid defect will become uneven, and 
toner scattering, fogging, etc. will arise as a result. Moreover, if smaller than 0.01 micrometers, it will become that it is 
easy to be embedded on a toner front face, and toner degradation will arise early, and endurance will fall to reverse. This 
inclination is more remarkable in a color toner of the Sharp melt nature which is used for this invention. 
[0033] Moreover, the own electrification control of a titanium particle will become difficult, and whenever 
[ hydrophobing ] will produce the charge-up phenomenon of a toner under damp as a result, if the amount lowering of 
electrifications by the long-term neglect under highly humid is large when smaller than 20%, the device of acceleration 
of electrification by the hard side is needed, and it becomes complication of equipment and whenever [ hydrophobing ] 
exceeds 80%. 

[0034] When using a titanium particle conventionally, although drawing came, stabilization of electrification with the 
neutrality electrification property To the appearance described previously, between environments, although 
electrification control may be difficult, according to terms and conditions It is considered to be because for the charge- 
up factor under damp not to be neutralized [ the amount lowering of electrifications under / which binding resin has 
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potentially / highly humid, and ] that such a thing may happen also in the titanium particle which performed surface 
preparation etc. 

[0035] Since it is such, in this invention, it is characterized by processing a titanium particle front face, hydrolyzing a 
fatty-acid compound in a drainage system. 

[0036] Because, a fatty-acid compound here has strong positive electrification nature in itself. Although the resin 
particle which fluid grant ability and electrification stability do not result in the level which may be satisfied 
simultaneously, but it not only neutralizes a part for the charge up under damp substantially, but produces the 
counteraction other than a titanium particle further when a titanium particle is used conventionally was made to contain 
If surface preparation concerning this invention is performed, it will become possible by making only a titanium particle 
contain to be simultaneously satisfied with fluid grant and coincidence of electrification stability. 
[0037] In this invention, since the above engine performance is demonstrated certainly and it has a stable electrification 
property, as for the titanium particle processed with the fatty-acid compound, it is desirable to make it contain 0.5 to 
1 .0% of the weight to a toner. 

[0038] Moreover, as a fatty-acid compound used for this invention, a stearin acid compound, an oleic acid compound, a 
palmitic-acid compound, a lauric-acid compound, a montanoic acid compound, etc. are mentioned. 
[0039] In order to stabilize an electrification property further, an electrification control agent may be blended with the 
toner concerning this invention. The electrification control agent of the colorlessness which does not affect the color 
tone of a toner in that case, or light color is desirable. As a negative electrification control agent in that case, the 
organometallic complex like the metal complex (for example, the chromium complex or zinc complex of a G tert-butyl 
salicylic acid) of for example, an alkylation salicylic acid is mentioned. When blending a negative electrification control 
agent with a toner, it is good 0.1-10 weight section and to carry out 0.5-8 weight section addition preferably to the 
binding resin 100 weight section. 

[0040] When mixing the toner and carrier concerning this invention and preparing a two component developer, if the 
mixed ratio is preferably carried out to 3 - 9% of the weight two to 10% of the weight as toner concentration in a 
developer, a usually good result will be obtained. It becomes at 2 or less % of the weight, image concentration is low, 
and impossible to use toner concentration, when 10 % of the weight is exceeded, fogging and scattering inside the plane 
are made to increase, and it is shorter ** about the useful life longevity of a developer. 

[0041] As a coloring agent used for this invention, well-known stain pigment, for example, copper phthalocyanine blue, 
INDA Indanthrene blue, peacock blue, Permanent Red, Lake Red, rhodamine lake, Hansa yellow, permanent yellow, 
and benzine yellow etc. can be used widely. As sensitively reflected to the permeability of an OHP film as the content, it 
is below 12 weight sections to the binding resin 100 weight section, and it is 0.5 - 9 weight section preferably. 
[0042] Although an additive may be mixed to the toner of this invention in the range which does not spoil the property 
of a toner if needed, as such an additive, there are Teflon, zinc stearate, lubricant like polyvinylidene fluoride, or 
fixation assistants (for example, low molecular weight polyethylene, low molecular weight polypropylene, etc.), for 
example. 

[0043] After kneading a component well with heat kneading machines, such as a hot calender roll, a kneader, and an 
extruder, in manufacture of the toner of this invention, How to acquire by carrying out spray drying, after distributing 
ingredients, such as a coloring agent, in mechanical grinding, the approach of acquiring by the classification, or a 
binding resin solution, Or after mixing a predetermined ingredient to the monomer which should constitute binding 
resin, each approach, such as a polymerization toner manufacturing method which obtains a toner, is applicable by 
carrying out the polymerization of this emulsification suspension. 

[0044] As binding matter used for the toner of this invention, various kinds of ingredient resin conventionally known as 
toner binding resin for electrophotography is used. 

[0045] For example, they are styrene system copolymers, such as polystyrene, a styrene butadiene copolymer, and a 
styrene acrylic copolymer, polyethylene, an ethylene-vinylacetate copolymer, an ethylene system copolymer like an 
ethylene-vinylalcohol copolymer, phenol system resin, epoxy system resin, acrylic phthalate resin, polyamide resin, 
polyester resin, maleic-acid system resin, etc. Moreover, especially as for the manufacture approach etc., neither of the 
resin is restrained. 

[0046] In these resin, the field copies-bound-together-in-one- volume effect of the invention using the high polyester 
system resin of especially negative electrification ability is greatest. That is, while polyester system resin is excellent in 
fixable and fits the color toner, electrification tends to become [ negative electrification ability ] strong excessively, but 
if polyester resin is used for the configuration of this invention, evil will improve and the outstanding toner will be 
obtained. 

[0047] Especially, it is a degree type [0048]. 
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[Formula 1] 

CH 8 

H (OR) x -O ^^ C- Q -Q- (RO) y H 

CH S 

(- for the inside R of a formula, it is ethylene or a propylene radical, and x and y are one or more integers, respectively, 
and the average values of x+y are 2-10.) — since it has a melting property with the sharp polyester resin which used the 
bisphenol derivative or substitution product represent as the diol component, and carried out co-condensation 
polymerization of the carboxylic acid components (for example, a fumaric acid, a maleic acid, a maleic anhydride, a 
phthalic acid, a terephthalic acid, trimellitic acid, pyromellitic acid) which consist of the carboxylic acid, its acid 
anhydride, or its low-grade alkyl ester more than divalent, it is more desirable. 

[0049] Although electric insulation resin is used as coat resin on the front face of a carrier when using the toner of this 
invention for 2 component developer, it is suitably chosen with a toner ingredient and a carrier core material ingredient. 
In this case, in order to improve an adhesive property with a carrier core material front face, it is required to contain at 
least a kind of monomer chosen from an acrylic-acid (or that ester) monomer and a methacrylic-acid (or that ester) 
monomer at least. When the high polyester resin particle of negative electrification ability is used especially as a toner 
ingredient, it is desirable to use electrification as a copolymer with a styrene system monomer further in order to be 
stabilized, and it is desirable to make the copolymerization weight ratio of a styrene system monomer into 5-70 % of 
the weight. 

[0050] moreover, as a monomer for coat resin of the carrier core material which can be used As a styrene system 
monomer, for example A styrene monomer, a chloro styrene monomer, There are an alpha-methyl-styrene monomer, a 
styrene-chloro styrene monomer, etc. as an acrylic monomer for example, an acrylic ester monomer (a methyl-acrylate 
monomer and an ethyl-acrylate monomer --) A butyl acrylate monomer, an acrylic-acid octyl monomer, an acrylic-acid 
phenyl monomer, There is an acrylic-acid 2 ethylhexyl monomer etc. and there is a methacrylic ester monomer (a 
methyl-methacrylate monomer, an ethyl methacrylate monomer, a methacrylic-acid butyl monomer, methacrylic-acid 
phenyl monomer) etc. 

[0051] As a carrier core material (magnetic particle) used for this invention, metals and those alloys, or oxides, such as 
the iron which is not oxidized [ scaling or ], nickel, copper, zinc, cobalt, manganese, chromium, and rare earth, etc. can 
be used, for example. Moreover, there is no constraint special as the manufacture approach. A metal presentation ratio 
contains the ferrite carrier of 5-20:5-20:30-80 (weight ratio) 98% of the weight or more preferably. 
[0052] The measuring method of this invention is described below. 

(1) Explain the amount measurement measuring method of frictional electrifications in full detail using a drawing. 
[0053] Drawing 1 is the explanatory view of the equipment which measures the amount of TORIBO charges of a toner. 
First, in the case of the mixture of the weight ratio 1 : 19 of the toner which is going to measure the amount of frictional 
electrifications in the metal measurement container 2 which has the screen 3 of 500 meshes in a bottom, and a carrier, 
and an external additive, the mixture of 1 :99 is put into the bottle made from the polyethylene of 50- 100ml capacity, it 
shakes by the hand for about 10-40 seconds, about 0.5-1.5g (developer) of these mixture is put in, and it covers with 
the metal free wheel plate 4. It is **** Wl about the weight of the measurement container 2 whole at this time. It is 
referred to as (g). Next, in the attraction machine 1 (the part which touches the measurement container 2 is an insulator 
at least), it draws in from the attraction opening 7, the air-capacity control valve 6 is adjusted, and the pressure of a 
vacuum gage 5 is set to 250mmAq(s). In this condition, attraction is performed for 2 minutes sufficiently preferably, and 
attraction clearance of the toner is carried out. Potential of the electrometer 9 at this time is set to V (bolt). 8 is a 
capacitor and sets capacity to C (micro F) here. Moreover, it is **** W2 about the weight of the whole measurement 
container after attraction. It is referred to as (g). The amount of frictional electrifications of this toner (muc/g) is 
calculated like a bottom type. 

[0054] Amount of frictional electrifications (muc/g) =CxV/of a toner (W1-W2) 

(However, a Measuring condition is set to 23 degrees C and 60%RH.) The carrier used for measurement again uses the 
coat ferrite carrier of this invention which the carrier particle of 250-mesh pass and 350-mesh-on has 70 to 90% of the 
weight. 

(2) Although the particle size distribution of the measuring method toner of the particle size distribution of a toner could 
be measured by various approaches, in this invention, it carried out using the Coulter counter. 

[0055] That is, the interface (product made from the department machine of a day) and CX-1 personal computer (Canon 
make) which output number distribution and volume distribution are connected using a Coulter counter TA-II mold 
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(coal tar company make) as a measuring device, and the electrolytic solution prepares a NaCl water solution 1% using 
the 1st class sodium chloride, as a measuring method - the inside of 100-1 50ml of said electrolysis water solutions ~ as 
a dispersant - a surface active agent - 0.1 -5ml of alkylbenzene sulfonates is added preferably, and 2-20mg of test 
portions is added further. The electrolytic solution which suspended the sample calculated the value which performs 
distributed processing for about 1 - 3 minutes with an ultrasonic distribution vessel, and measures the particle size 
distribution of a 2-40-micrometer particle on the basis of the number with said Coulter counter TA-II mold, using 100- 
micrometer aperture as aperture, and is applied to this invention. 

(3) Use Tommy Elaborate UD-200 mold as a grain-size measuring method equipment measuring device of a titanium 
particle as Coulter counter N4 mold and an ultrasonic generating machine for distribution. 

The sample of optimum dose is supplied in 30-50ml of distilled water which added the surfactant of an approach minute 
amount, and grade distribution is carried out for 2 - 5 minutes with outputs 2-6 using the above-mentioned ultrasonic 
generating machine. The suspension which the sample distributed is moved to a eel, and it waits for air bubbles to fall 
out, and sets to the above-mentioned Coulter counter which set measurement temperature as 50 degrees C beforehand. 
In order to make a sample into constant temperature, after 10 to 20 minutes pass, measurement is started, and volume 
average particle size distribution are searched for. 

(4) A measurement methanol titration trial is experimental testing which checks whenever [ hydrophobing / of the 
titanium pulverized coal which has the front face by which hydrophobing was carried out ] whenever [ hydrophobing ]. 
[0056] In order to evaluate whenever [ hydrophobing / of the processed titanium pulverized coal ], "a methanol titration 
trial 11 specified in this description is performed as following. 0.2g of sample offering titanium pulverized coal is added in 
50ml of water in an Erlenmeyer flask with a capacity of 250ml. A methanol is titrated until humidity of the whole 
quantity of titanium is carried out from view let. Under the present circumstances, the solution in a flask is always 
agitated with a magnetic stirrer. The terminal point is observed when the whole quantity of titanium pulverized coal 
suspends in a liquid, and whenever [ hydrophobing ] is expressed as a percentage of the methanol at the time of arriving 
at a terminal point, and the methanol in the liquefied mixture of water. 

[0057] 

[Example] The example of this invention is given to below. Weight section and weight % is shown the "section" in an 
example, and all"%." 

[0058] Carrying out churning mixing in a drainage system using the example of synthetic example composition- 1 
hydrophilic-property titanium particle of a titanium particle, it added and mixed, as a processing agent, it dried and the 
sodium stearate was cracked so that it might become 20% of a titanium particle, and 50% of titanium particle was 
obtained whenever [ hydrophobing ]. 
[0059] 

Particle size 0.05 micrometers BET 95m2 / the amount of g electrifications 60% of titanium particle was similarly 
obtained whenever [ hydrophobing ] except processing at 20% of aluminum stearates using an example of +21microc/g 
composition-2 hydrophilic-property titanium particle. 
[0060] 

Particle size 0.05 micrometers BET 80m2 / the amount of g electrifications 40% of titanium particle was similarly 
obtained whenever [ hydrophobing ] except processing with 10% of lauric-acid zinc using an example of +32microc/g 
composition-3 hydrophilic-property titanium particle. 
[0061] 

Particle size 0.15 micrometers BET 90m2 / the amount of g electrifications 60% of titanium particle was similarly 
obtained whenever [ hydrophobing ] except processing at 20% of aluminium oleates using an example of +1 lmicroc/g 
composition-4 hydrophilic-property titanium particle. 
[0062] 

Particle size 0. 10 micrometers BET 85m2 / the amount of g electrifications 90% of titanium particle was similarly 
obtained whenever [ hydrophobing ] except processing at isopropyl alcohol 30% using an example of +13microc/g 
composition-5 hydrophilic-property titanium particle. 
[0063] 

Particle size 0.05 micrometers BET 90m2 / the amount of g electrifications 50% of titanium particle was similarly 
obtained whenever [ hydrophobing ] except using a hydrophilic titanium particle with a large particle size in the 
example -1 of example of -5.7microc/g composition-6 composition. 
[0064] 

Particle size 0.34 micrometers BET 23m2 / the amount of g electrifications Example of manufacture of -4.4microc/g 
example 1 toner A propoxy-ized bisphenol and a fumaric acid Condensation The 100 sections Polyester resin which 
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were obtained by carrying out Phthalocyanine pigment The four sections The chromium complex of a G tert-butyl 
salicylic acid The Henschel mixer performed preliminary mixing enough, melting kneading was carried out with the 
biaxial extruder, and coarse grinding of the 2 section above-mentioned compound was carried out to about about l-2mm 
using the hammer mill after cooling, and, subsequently it was pulverized with the pulverizer by the air jet method. 2-10 
micrometers was chosen and the coloring agent content resin particle was obtained so that the pulverizing object 
furthermore obtained might be classified and it might become the particle size distribution of this invention. 
[0065] The titanium particle of the synthetic example -1 was added the 1 .0 sections in the coloring agent content resin 
particle 100 above-mentioned section, and it considered as the cyanogen toner. 

[0066] To this cyanogen toner 5 section, methyl methacrylate 75%, the carrier with which the Cu-Zn-Fe system ferrite 
carrier which has the weighted mean particle size of 45 micrometers and 4.2% 35 micrometers or less, 35-40- 
micrometer9.5%, and 34-micrometer or more 0.2% of particle size distribution for the copolymer which consists of 
butyl acrylate 25% was coated 0.5% was mixed so that it might become the total amount 100 section, and it considered 
as the developer. 

[0067] When development contrast was set as 300V with the commercial regular paper color copying machine (color 
laser KOPIA 500 Canon make) and it ****(ed) under 23 degrees C / 65% using this developer, the obtained image was 
as expensive as 1.51 and was a clear thing which fogging does not have, either. Henceforth, although 10,000 more 
copies were performed, concentration fluctuation in the meantime was as small as 0.12, and what also has fogging and 
clearness equivalent to the first stage was obtained. 

[0068] moreover, under [ under 20 degrees C / 10%, and 30 degrees C / 80% ] - it ****, a result is summarized and it is 
shown in a table 1 . 

[0069] The result of having changed the external additive into examples 2-4, the example 1 of a comparison - 3 
coloring-agent content resin particle, having **(ed) outside, and having ****(ed) like the example 1 is shown in a table 
1. 

[0070] 
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[0071] 

[Effect of the Invention] If the toner of this invention is used as mentioned above, the image concentration stabilized 
over the long period of time in various environments and a high-definition image can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




[Translation done.] 
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